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OOMPLETB SPEOFTCATION 
Improvements in or relating to an Electrodialysis Apparatus 



We, John Thdmpson-Kbnnicott Limited, 
a Garopany trgfotered tmder the laws of 
Graft Britain, oiFtringsh^ 
in the Owntty of Scafford, England, do 

5 hereby declare tic hmnrion, for which 
we pray that a patent may be ^ granted to 
and die metfind by which ft is CD be 
performed, to be patacalarly described in 
and by the fofipwing" statements— 

10 He present kwam Su tt reflates to an elecOro- 



15 



. of a trorliTuriTf apparatus enoapes 



apparatus. 

A simple dectaodialysis apparatus coa> 
prises a umr of three oonnTarimenJs arranged 
so that a camre comparmient is divided 
from two outer compartments by oeraneaUe 
membranes An electrode & placed in each 
of die outer compartments and die Jiqusd 
to be processed h contained fat or allowed 
to flow through due centre aHnpmnmaat. 
20 Wiren one electrode is reads positive and the 
other negative tbe ions of any toasahce 
cotnpoa^ contained in the BqoM 
throng the membranes, die positfvery charged 
ions towards the nega ii re ci ectBPcfe and 
^ die negatively charged ions inwards the 
positive de ott odc . The Hqrnd contained 
in each c fe ctto de cennjarrment: becomes con- 
centrated wsth km of the affiiopr fae cha rge 
and is r e pla ced by fresh fiqxnd cMdct at 
50 intervals or by providing a ommiiiuous flow 
of HquM through die agi s t men t. The 
Hqrad m the ekctrode compartment may be 
the sam e as or different from the ftScposcT la 
die centre compartment. The Hmiid ieav- 
35 ing the centre compaxoneQt is nsoa% fljaunod 
the donate and that leaving the eteocrode coan- 
partrcencs the cuimeiifli nffe» 

In more recent proces se s use jhas been 
made of pe nneab te ion dfe i. irtiirit wil ing mem- 
40 branes wfeeh prevent the respective jam, 
once they have passed throng the memr 
brane, from ittommg. Tfecge membranes 
have made possible the des%n sod con- 

[Price 4s. 6UJ 
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'a farce tnwnter of compartments 
by setorve membranes. Such an apparatus 
would compose ^ ^ nn vtfuflfli^nt ^ divided Luu 
one another m the tea gthwuse dmect&oni by 
ai tem a te ry disposed anion and cation selec- 
tive membranes, the c etenn o s t compartments 
of the apparatus being respectively provided 
with an appropriate efeaaSode, An anion 
sekotivc ra eujhtaiie is a membrane^ which 
vraH allow only negatively charged zxsxxs Q> 
pass through at. A cation gelootxve membrane 55 
s a membrane which wiSfc aHow onry posdxvery 
charged nous to pass 

The Hocdd to be pr oc es s e d woiflbd be 
(aaro dac co into all the compartments at one 
end and would be withdrawn at (the odier 
end. The HquM withdrawn from alternate 
compartmen ts wouH be respectively the 
donate, and the comxorxate. 

Jn sen ej eotto di alygb a pparatu s such as 
any of those referred to above it as tsuai to 65 
feed the Kcrutd into each compartment through 
a ^yngfft iWtpt from a supply fo^? ronsmaj the 
lengtB of a mmzber of compaiiUiknts. As the 
fa/le t is TPFitftHy of sEDs&sr d i amet er than 
the width of the coropartmenr, the flow of 70 
hm^d is not uniformly spread over the whole 
wsdth of the permeable membrane with the 
resuk that the apparatus doos^ not operate ' 
at the efficseocy of which it £$ c ap a ble . 

It is an object of the present invention to 75 
provide an eleotrodiatysSs apparatus hi which 
a dfetrfbuttSon of (HqokJ over each penne- 

Acoordmg to the present invention an 
eteiodMysis apparaaos compdscs two per- 80 
meanlc membranes spaced apaccc by an 
amrolar s e p arator do de&ae a dosed space, 
a gasfast m terpose d between the geparstnr 
and each membrane to form a firad-(n%hs 
seal therebetween, two bars secured to the 85 
separator and dividing' said space jnto a 
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main sub-space between two auxBisry sub- 
Gpace3, at ieaot two liquid flow passages 
each errroriing drnoogh die memfame^ 
gaskets and separator sod each in comm*mica- 

5 coco. with a different one of the suri&ary eub- 
cpaccSj and tabs on (be .gaskets engaging die 
bars to space the membranes sway therefrom 
sod ctefinc paths for die flow of liquid from 
one sub-space to an ndjacent sub-space. 

10 Preferably each passage con amari cttM 
w&h &s ass oci ated auxiliary sub-space by 
means of a slot cut in die separator* 

Advantageously a restriction is formed in 
die dot at its end adjacent, the parage, 

15 IdeaUy, a cover is provided over die 
dot and extends hed contact with the 
adjacent bar. 

Some embodiments of the invention wiH 
now be described by way of fTOtm^ refcr- 

20 ence being made Co die aoajmpanyxiig draw- 
ings hi which: — ■ 

Tig. lbs p erspective view wiih parts 
broken away of a compartment of an electro- 
dfarysfe app ar atig according to the xnven- 

25 tion, 

Fig. 2 is a section on die line II— II 
of Fig. 1, 

Fig. 3 ha fragnentary perspective view, to 
a larger scab, S one form of separator, 
30 ^ Fig. 4 i$ a ficaajneafcary perspective view, 
in a larger scale, of anoifer foam of separa- 
tor, 

Fig. 5 is a fragmentary perspective view, 
. to a larger scale, of a further form of 

55 separator. 

Each c ompa r tm e n t of a stack of eleotjo- 
draJysss units comprises two permeable mem- 
branes 1 spaced apact by a separator 2 with 
the ioterpoation of seabng means 3 tt> pro- 

40 vide a liquid tight seal therebetween. 

The separator 2 is anannohi3 of rect- 
angular cross section having a rectangular 
central space 4, the side watb 5 being of 
greater fengsth than the end watts 6. A 

45 bar 7 esieuds between the side walls 5 of 
the separator 2 at a location closely adjacent 
^ach end waH 6. The bar 7 is of the 
same thickness as die cb a nwwfor of the 
separator 2 and is formed * integrally with 

50 the side walk 5 thereby drvidmg the central 
space into three sub^paccs 4a, 4b a nd 4c 
The separator 2 may be formed from a syn- 
thetic TiMtrrM, for Hgt^ir^v^ porysdvydeoe, 
polyvinyl chloride, polystyrene, or laminated 

55 reinforced thennosetitmg resin ranging in 
thickness from about (L050 indie? to 0.125 
inches. A pair of passages 8, 8*, 9, 9 1 
extend through each end wafi 6 of the separa- 
tor 2 to open mto opposite faces thereof. 

60 One pair of dhgonatty opposed passages 8, 9 
communicate with die adjacent end sob- 
space 4b and 4c resp e tx rve ry. 

The sealing means 3 comprise gamers 
of the same size and of similar chape to 

65 the separator 2 and have apertures corres- 



ponding in size and location with the 
passage! 8, 8 1 , 9, 9m The gaskets are 
not provided wnh pardons corresponding 
with the fcsrs 7 of the separator 2 but 
are formed with two or more tabs 10 ex- 70 
tending inwardly from their end walk. The 
tabs 10 may be rectaogmat, curved or tri- 
angular in shape, the latter being preferred, 
and are of such length thst they wall «T»i ra i d 
completely across the correspond tire bar 7 75 
of the separator 2 when, da gasket is traced 
in position. The gaskets may be formed 
from fteriWe synthetic materia!, for example, 
pfasttebed poryvmyi cbfcride or polyethyl ene, 
ranging in thickness from about 0.005 mches 80 
to about 0.020 inches. 

When a compartment is assembled, that 
is with a permeable membrane 1 on each 
code of the separator 2 and a gasket 3 
interposed between each membrane 1 and 85 
the separator 2, gaps are left between, the 
bars 7 of the separator 2 and the membranes 
1 which are equal in width to the thickness 
of die gasket These gaps permit liquid 
introduced into an end sub-space 4b, 4c 50 
to flow over the bars 7 which this act as 
weirs spreading the liquid over the whole 
width of the membranes 1 except for those 
paxts contacted by the tabs 10. ^ Since 
the width of these gaps is smaH hi com' 95 
parison with the width of the separator 2 
good d&ribution of the liquid in the central 
sob^pace 4a of the compartment is ensured. 

As the membranes 1 are not self-supporting 
the central sub-space 4a of the compartment 100 
most be felted with a sukable material 1L 
The material 11 most be fasdy open, to allow 
Horrid to flow over and past it, and prefer- 
ably shotdd cause flow of liquid to be 
turbulent so as to minimise polarisation. 105 
One such material is expanded pol yv i nyl 
chloride. If the final concentration required 
from a dSkrate compartment is very low* the 
central sob-space 4a can be filled with an ion 
exchange reao. Provided the particle size 110 
of the resin is greasier than the thickness 
of the gasket the bar 7 w&l act as a retainer 
for the resin as wefl as a distributor for 
the liquid. 

To produce a muflikirrk apparatus a nnm- 115 
bar of compartments are arranged an side 
by sfide foarmatbo to constitute a sta ck with 
the passages 8, 8 1 , 9, 9 1 registering so as 
to form conduits through which die liquid 
can be caused to flow* Usually the corjeen- 120 
irate stream is caused to flow through one 
pair ejg. 8, 9 of diagonally opposite conduits 
and the dEuate stream is caused to flow 
through the other pair eg. 8\ 9 1 of diagon- 
ally opposite conduits. The compartments 125 
are so disposed relative to each other drat 
die Squid flowing in the conduits flows 
tesp o a wery mto selected ones of the com- 
pOTrrrfsnts of the stack. NormaHy the separa- 
tors 2 of adjacent compartments ate rotated 130 
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through 180° celatxve to each other so thftt 
concentrate is dg&vorcd to and diroate re- 

nip ygd. from alternate C P-^p ^fftTT^^^i If It IS 

deuced to change the stream of HquM flow- 
S mg in a compartment from say, doe concen- 
trate to (Kluste stTCff m j the separator 2 Is 
turned throngh 183° so that the passages 
previooaly r egc tenng whh the cc mrftpm canty- 
mg the CQPoraacate stream then aegister with 

10 the dSuste stiream, 

It will be appreciate d that by varying die 
thfekres? of die scaling means 3 the pressure 
of die Kqmd crossing die wctr c o utaiaju i ed 
by the bars 7 can be varied to the cecjoishje 

15 vstoe to gwe good distribution over die 
surface of the membrane 1 whatever die rare 
of flow of figuM m die passage* 8, 8 l , 
9, 9 1 or the dwimtnoni? of the eeparamr Z 
Id Figs. 1 and 2 die passages 8 and 9 

20 commumg ttB wkh their reapedive sub^spacea 
46, 4c by dots 12 and it has bem.foood 
that if these riots 12 exceed a certain waddi 
the membrane 2 sags into them and permits 
le a kag e of Ikpcd. To prevent this die 

25 dot? 12 may be formed vrfm a tesflnctfcpl3 
as shown in Fig. 3 or with o cover, which 
may be rircxrfstr or wflffligrrtflir 93 shown at 
14 m Fsg. 4> estenddng over die €tub*pace 
46 on to die car 7. In die tetter con- 

30 strrotion die cabs 10 on the sealing means 
3 are arranged so drat they do cot liwin i fa 
with covets 14. In another coifffwanfilon. 
shown m Fig. 5, a bore 15 puts the passage 
8 m communication with ate sub-space 46. 

35 ife bore 15 or the stots 12 may bepfag^d 
with a porous mamriigd for e xample, on 
e x p ande d phede material or steered g$ass. 

Figs. 3 and 4 show aJternative forms of 
bar 7* In Fife. 3 die bar 7 » foamed 

40 with a phrra&ty of grooves 16 on each of its 
membrane coatafltrng surt&xa along which 
iKjufcd can flow from the sub-space 46 mre 
the central sdh-space 4tf» The ginovesl6 
may . be of any desired cioaB-seconnal shape 

45 and are of such a ctossHsectaooal area duet 
good disioiba g ie n of liquid over the mem- 
brane surface is assured In Fig. 4 holes 
17 perform the function of die grooves 16 
and may be of any desured atras-OTtmnai 

50 drape and efce. The hnfcs 17 may be <Ks- 
tribufied over the bar 7 in a uniform f a nh n on 
23 shown or in a random C&sfason. 

H the g to aves 16 and hoks 17 are of 
sacb a csre tte the material 11 fitti n g die 

55 central space wodd pass through them a 
pad 18 of poxons mawrM is provided on 
the material 11 aide of the bar 7 to act 
as a fiber. M ^ 

Instead of being ^cornea wsm grooves 

CO 16 or holes 17, the bar 7 tnay iacdf be 
conodcured by a ifiqu4d J penneable mat enaJ, 
for example an expanded ptotic or sintered 
gtei, secured to the side wals 5 of die 

65 l *^ r ^ be appreciated that m the con- 



stzuctrons of Figs* 3 and 4 dm bar 7 -may 
be separately from the separator 2 and 
snboeoTROfliy waned to the akte -wafis 5 
thereof, for -examples by focadng the ends 
of the bar 7 hi stote farmed m die sMe 70 
wa& 5. 

The separator 2 may be formed with a 
scalable safer, 19 (Fig. 5) dH&ngh. which 
filler material can be introduced into the 
central apace 4a when the separator 2 baa 75 
been combined with the membranes (not 
shown) to form a compartment. The 
fflw mgtertfll is carried in a stream of air 
or as a thin slurry in water into an aper- 
ture 20, formed in a mg 21 integral with the SO 
separator 2, which commnnicates with the 
inlet 19. In the embodiment shown in 
Fig. 5, as in all previously described embodi- 
ments of this invention, oomniojilcation 
between the sab-space 46 and the main sob- JB5 
space 4a Is afforded by way of gaps formed! 
between the bar 7 and die membranes 1 Coot 
shown in this figure), by the mterpowtion of 
the gasket tabs 10 (not shown in this figure). 
Onmmnnicfltfmi between the sub-space 46 .90 
and the main sub-apace Aa of the embodi- 
ment shown in Fig; 5 may also be afforded 
by the formation of grooves 16 (as in Fig. 
3) in the bar 7; or by the formation of 
boks 17 (as m Fig. 4) m xbe tosr 7; or by ijg 
making the bar 7 of a UguM-penneable 
material, as previously described. 

Lugs 22 (rig. 4) may be provided on one 
or both pairs of opposed walls of the 
separator 2 to provide means en which clamps 100 
can be engaged to hold the compartments 
tightly together as they are being assembled. 
By means of the logs 22 a further com- 
partment comprising membrane 1, sealing 
means 3, separator 2, sealing means 3> mem~ 105 
brane 1, can be assembled on top of pre- 
viously assembled compartments without the 
pressure holding the previously assembled 
c ottmaixm ents in staling engagement being 
released. For this purpose a fog 21 may 110 
constitute a mg 22. 

WHAT WB CLAIM IS: — 

L An eleotrodialysb apparatus comprising 
two permeable membranes spaced apart by 
an annular separator to define a dosed apace, 115 
a gasket interposed between the separator 
and each membrane to form a flukttignt seal 
therebetween, two bars secured to the separa- 
tor and divining said space into a main sub- 
space between two auxiliary sub-epaces, at 120 
least two liquid flow passages each extending 
through die membranes, gaskets and -separa- 
tor and each in fffflftrntTmcfldon with a differ- 
ent one of the auxiliary sub-spaces, and 
tabs on the gaskets engaging the bars to space 125 
the membranes away therefrom and define 
paths for the flow of liquid from one sub- 
space to an adjacent sub-space, 

2. An apparatus according to Oaim .1, 
wherein .each passage .communicates with "its 130 



4 



893,051 



£0 



a 



70 



75 



80 



associated auxiliary sob-space by means of 
a dot cot in die separator. 

3. An apparatus according to Claim 2, 
wherein a restriction is farmed in the slot 

5 at its end affiant the passage, 

4. Atv apparatus accor d in g to Qafap 2, 
wherein a cover is provided over die slot 
and extends into contact with the adjacent 
bar, 

10 5. An apparatus according to Claim 1, 
wherein each passage oHimninicarfs with its 
associated auxiliary sob-space by means of a 
boze formed in the separator. 
& An apparatus according to any one of 

15 Claims 2 to 5, wherein the cormnmitrntfng 
means Is filled with, a porous material. 

7. An apparatus according to any one of 
Claims 1 to 6, wherein grooves are formed 
in the tab-contacting surfaces of the bars 

20 to provide additional liquid flow paths 
between adjacent sub-spaces. 

8. An apparatus according to any one of 
Claims 1 to 6, wherein passages are formed 
in the bars to provide additional liquid flow 

25 paths between adjacent sub-spaces. 

9. An apparatus according Co any one of 
Claims 1 to 6, wherein the bars are formed 
of a HquidVpezmeable material 

10. An apparatus according to any one of 
30 the preceding claims, wherein the main sub- 
space contains a filler material. 



11. An apparatus according to Claim 10, 
wherein the filler tnaTgp>i is an ion exchang e 
resin. 

12. An apparatus according to Claim 10 
ox 11, wherein a scalable inlet is formed in 
a side wall of the separator to permit filler 
material to be introduced Into the main 
sub-space. 

13* An apparatus according to Qaim 10, 
11 cr 12, wherein a pad of porous material is 
disposed on the mam sub-space side of the 
bars to act as a filler. 

14. An apparatus according to any one 
of the preceding claims, wherein hags are 
provided on the separator to permit clamping 
means to be engaged thereon. 

15. An electratialysis apparatus sub- 
stantially as herein described 

16. An ekctrodialysis apparatus sub- 
stantially as herein described with reference 
to Figs. 1 and 2, and F|g. 3, 4 or 5 of the 
accornpanying drawings. 



For the Ap 
RAWORTH, MOSS & COOK, 
38, Sydenham Road, 
Croydon, Surrey, 
and 

75, Victoria Street, 
Irfmdon, S.W.L 



PROVISIONAL SPECIFICATION 
Improvements in or relating to an Electrodialysis Apparatus 



We, John THompsoh-Kbnnicott Limited, 
g Company registered under tribe iawa of 
Great Britain, of Bttmgshafl, W otrahanro tDn, 
in the County of Stafford, Kngtori, do 



hereby declare thb m ve naion 40 be described 
in die following statement: — ► 

The present mvendon relates to an electro- 
dialysis apparatus. 

A simple dectrodlalysls apparatus com- 
prises a unit of three compartments arranged 
so that a centre compartment is divided 
from two outer oompartfYntfTi by pe rmeab le 
membranes. An electrode is placed in each 
of the outer compartments and the liquid to 
be processed is contained in or allowed to 
flow through the centre compartment. When 
one electrode is made positive and the other 
negative the ions of any ionisable compound 
contained in die liquid will migrate through 
the membranes, the positively charged ions 
towards the negative electrode and the nega- 
tively charged ions towards the positive 
electrode. The liquid contained in each 
electrode compartment becomes concentrated 
with ions of the appropriate charge and is 
replaced by fresh liquid either at intervals 
or by providing a continuous flow of liquid 
through the compartment. The liquid in 
the electrode compartment may be the same 
as or different from the liquid in the centre- 
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compartment The liquid leaving die centre 
compartment is usually termed the dUnate 
and that leaving the electrode compartments 
die concentrate. 

In more recent processes use has been 
made of permeable ion discriminating mem- 
branes which prevent the respective ions, 
once they have passed through' the mem- 
brane, from returning. These membranes 
have mad* possible the ffodgn <m<4 construc- 
tion of a multrunk apparatus comprising a 
large number of compartments separated by 
selective membranes. Such: an apparatus 
would comprise compartments divided from 
one another in the lengthwise direction by 
alternately disposed anion «™i cation selec- 
tive membranes, the outermost compartments 
of the apparatus being respectively provided 
wkh an appropriate electrode. An anion 
selective roembrane is a membrane which will 
allow only negatively charged ions to pass 
through it A cation selective membrane is 
a membrane which will allow only positively 
charged ions to pass through it 

The liquid to be processed would be 
introduced into all the compartments at one 
end and would be withdrawn at the other 
end. The liquid withdrawn from alternate 
compartments would be respectively the 
dSoats, end the conoenttratei 
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In an electrodialyms apnHratns such as 
any of those re ferr e d to above it is usual 
to fe ed die Iiauid into each compartment 
through a single inlet from a supply line 
S mnntfng the length of a number of com- 
partments. As the inlet is usually of smaller 
diameter than the width of the compartment, 
the flow of liquid is not uniformly spread over 
the whole width of the permeable membrane 
10 with the result that the apparatus does not 
operate At the efficiency st which it & 
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is an object of the present invention 
to provide an electrodialysis apparatus - in 
which a distribution of liquid over each 
permeable membrane of high uniformity is 
attained^ 

According to the present invention an 
dectrc&alysis apparatus comprising two 
20 permeable membranes spaced apart by a 
separator to form a compartment; sealing 
means interposed between the separator ana 
each membrane, at least two passages in 
the separator for conveying liquids, at least 
one of said passages being in 
with the interior of the compartment and 
means for directing liquid entering the com- 
partment towards the permeable membranes. 

Preferably the separator comprises an 
annnlar member, means dividing the space 
within said m e m b er into at lease two sub- 
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spaces; at least two passages mending axiaHy 
through the member and at least one of 
said passages being in co mm u n ication with a 
35 sub-space. 

Advantageously the dividing means com- 
prises a bar extending between opposed sides 
of the annular member and the sealing means 

res the permeable membranes away from 
bar. 

In a preferred form of the invention a 
number of said compartrnenlB are arranged 
in side by side formation to constitute a 
stack with the passages in register so as to 

45 form conduits and so disposed relative to 
each other that said conduits enmnn nitrate 
respectively with selected ones of die com- 
partments of she stack 
Some embodiments of the invention win 

50 now be described by way of 




Each compartment of a stack of electro- 
dialysis units comprises two penneabk mem- 
branes, spaced apart by a separator with the 
isBon of sealing means to provide a 
tight seal therebetween, 
separator is an qnymTna of rect- 
angular cross-section having a rectangular 
central space, the side walls which are of 
greater length than the end walls. A bar 
extends between the side walls of die separa- 
tor at a location closely adjacent each end 
waEL The bar is of die same thickness 
as the remainder of the separator and is 
formed integrally with the side walls thereby 
dividing the central space into three sub- 



spaces. The separator may be formed from 
a synthetic material, for example, poly- 
ethylene, polyvinyl chloride or poiystyrene, 
rangmg in thickness from about 0.040 inches 
to 0.125 inches. Two pairs of passages 70 
extend axiaHy one pair through each end wall 
of the separator to open into opposite faces 
thereof. C)ae j xd r^ of^ diagonally opposed 



passages communicate with the afynrnt end 

ise gaskets of 



The sealing means 
die same size and of 



75 



_ _ ■ — — — shape to die 

separator and have apertures corresponding 
in size and location wxrh die pflpgages. The 
gaskets are nor provided with rxiriioos cones- 80 
ponding with the baxs of the separator but 
are formed with two or more lugs ^tending 
inwardly from their end walls. The lugs 
may be rectangular, curved or triangular in 
shape; die latter being preferrcc^ and are of 85 
such length that they will extend completely 
across the corresponding bar of the separator 
when the gasket is placed in position. The 
gaskets may be formed from flexible synthetic 
matffriaT, 6a* mm^^ piastkised polyvin yl 90 
chloride or pdyethyfcne, ranging jq, thicK^ 
ness from about 0.005 inches to about 0.020 



When a compartment is »*mpfrfcdj that 
is with a permeable rncrnbrane on each side 95 
of the separator and a gasket interposed 
between each membrane and the separator, 
gaps are left between the bars of die separa- 
tor and the membranes which are equal in 
width to the thickness of die gasket These 100 
gaps permfr liquid introduced into an end 
sub-space to now over the bars which 
thus act as weirs spreading the liquid over, 
the whole width of the membranes except far 
those pairts contacted by the lugs. Since 105 
the width of these raps is small in comparison 
with the width of the separator good distribu- 
tion of the liquid in die c ompar t Tiwnt fs 
ensured. 

As the membranes are not self-supporting 110 
the central sub-space of the compartment 
must be filled with a suitable materiaL The 
material must be fairly open to allow liquid 
to flow over and past it, and preferably 
should cause flow of liquid to be turbolent so 115 
as to Tninnrrifift polarisation. One such 
rnarerial is exrxmded polyvinyl chloride. If 
the final concentration required from a dilute 
compartment is very low, the central sub- 
space can be filled with an ion exchange 120 
resin, ^ Provided the particle size of t£e 
ream is greater than the thickness of the 
gasket the separator will act as a retainer 
for the resin as wefl as a distributor for the 

125 

To jaoauce a ranlritrnit apparatns a jrnrn> 
her of compartments are arranged in side 
by side formation to constitute a stack with 
the passages registering so as to fbrm> con- 
duks through which the liquid cart be caused 130 
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to flow. Usually the concentrate stream is 
caused to flow through one pair of diagonally 
opposite ™* ry*"ifft and the dflnate stream as 
caused to flow through the other pair cf 
diagonally opposite conduits. The com- 
partments are so disposed relative to each 
orirer that the liquid flowing in the can drifts 
flows respectively into selected ones of the 
compartments of the stack. Normally the 
separators of adjacent compartments are 
rotated through 180° relative to each other 
so that concentrate is delivered to and difuate 
removed from alternate oampattmgn p* If 
it is desired to change the stream of liquid 
15 flowing in a compartment from say, the 
concentrate to dimass stream, the separator 
is turned through 180° so mat me passages 
prev i ous ly registering with the conduits carry- 
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tag the concentrate stream then register with 
the d flu ate stream 

It wiE be appreciated that by varying the 
thickness of the gasket the p ress ur e of the 
liquid crossing the wdr can be varied to 
the requisite value to give good distribution 
over the surface of the membrane whatever 
the rate of flow of liquid in the passages 
or the dimensions of the separator. 

For the Applicants: 
KAWORTH, MOSS & COOK, 
Chartered Patent Agents, 
75, Victoria Street, 
London, S.W.I, 
and 

3&> SvdVnham Road, 
Croydon, Surrey. 
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